A method is described for phenotyping of isoniazid inactivators. After a test dose of isoniazid, free isoniazid and its acetyl derivative are estimated in urine by the same colorimetric reaction.
For phenotyping isoniazid (INH) inactivators, a urine test was introduced by this laboratory in 1971 (3) . In response to the increasing demand for a more rapid screening procedure, however, a further simplification of the urine test became necessary. The method described here for screening of isoniazid inactivators is easy to perform and well adaptable to inadequately equipped laboratories.
The patiefit receives an oral dose of 10 mg of INH per kg. After 6 hr, he empties his bladder completely, and this urine is discarded; 2 hr later, a urine specimen is collected to determine its INH and acetylisoniazid concentrations.
A 4-ml amount of the urine specimen is acidified with 2 ml of 0.5 N hydrochloric acid and kept for 15 min at room temperature. From this solution, two samples of 1.5 ml each are transferred into separate test tubes. To one sample, one drop of acetic anhydride (reagent grade) is added, shaken for 1 min, and neutralized by one drop of 7 N sodium hydroxide. To the other sample, two drops of distilled water are added in lieu of the above solutions to ensure equal volumes. Thereafter, 0.5 ml of 0.5 N sodium hydroxide is added to both samples.
Acetylisoniazid determination (11) . To 2 ml of the neutralized urine samples, the following reagents are added successively: (i) 1 ml of 0.5 M potassium phosphate buffer, pH 6 (prepared by mixing 87.7 ml of 0.5 M KH2PO, and 12.3 ml of 0.5 M K2HPO,), (ii) 1 ml of a 20% aqueous solution of potassium cyanide (prepared daily), (iii) 4 ml of a 12.5% aqueous solution of Chloramine T, Eastman-Kodak (prepared daily), and, after 1.5 min, (iv) 5 ml of acetone (reagent grade).
In concentrated urine samples, a slight precipitate may occur in the presence of acetone. This can be cleared by centrifugation or filtration.
One drop of acetic anhydride promptly acetylates INH in aqueous solutions. In the samples untreated with acetic anhydride, the color reaction is produced only with acetylisoniazid originally present in the urine, whereas in the treated ones the color intensity is due to acetylisoniazid as above and to free INH artificially acetylated. The results of the test can be read by means of a colorimeter, a simple comparator, or with the naked eye.
Reading by colorimeter. Acetylisoniazid yields a red color in this procedure with maximal absorbance at a wavelength of 550 nm. The color intensity may be estimated with a colorimeter. The results of the optical density readings can be converted to micrograms per milliliter by means of a standard curve, prepared with aqueous solutions of 10, 20, 40, 60, 80, and 100 ug of acetylisoniazid/ml. Amounts of 2 ml of these solutions are used for performing the acetylisoniazid test.
Acetylisoniazid concentrations are determined in samples not treated with acetic anhydride. The difference between optical density readings of acetic anhydride-treated and untreated samples indicates the free INH content of the specimen. As free INH is estimated after its conversion to acetylisoniazid, the value read from the standard curve must be multiplied by 0.761 to obtain the actual INH concentration in urine..
The ratio between acetylisoniazid and INH is termed the inactivation index. For calculation of the inactivation index, the acetylisoniazid concentration expressed in micrograms per milliliter is divided by the free INH concentration in micrograms per milliliter. Individuals exhib-iting an inactivation index of 3 or less are regarded as slow inactivators, whereas fast inactivators produce indexes greater than 5.
Visual readings. The specimen of a slow inactivator contains acetylisoniazid and a high concentration of free INH acetylated in vitro. Therefore, this sample exhibits a considerably higher color intensity than the other one in which only acetylisoniazid originally present is estimated. Although these differences are striking in slow acetylators, they are insignificant in urine specimens collected from fast inactivators (Fig. 1) .
Dilution of the urine samples. For colorimetric and particularly for visual evaluation of the results, it may be necessary to dilute the specimens prior to phenotyping to secure the optimal reading range. In a preliminary test, undiluted and 1:4 and 1:8 diluted urine samples are assayed for their acetylisoniazid content. This test is undertaken on a white tile with semicircular depressions (1), with the use of the same potassium cyanide and Chloramine T reagents as in the method described herein. Into separate depressions, four drops of urine and its dilutions are placed, followed by two drops of potassium cyanide and seven drops of Chloramine T solution. Dilutions giving a distinct pink color reaction are selected for visual reading, whereas a more intense color is used for photometric evaluation.
The two samples of the phenotyping procedure must be diluted in accordance with the preliminary test. It should, however, be borne in mind that acid-treated samples are already diluted to 1:2. Further dilution is undertaken prior to acetylisoniazid determination (11). A 2-ml amount of the final dilution is then employed for estimation of acetylisoniazid con- (3, 6) . This may explain the greater individual variations observed here. A comparison of the index values produced in the fast acetylators by the two methods revealed striking differences in a few cases. In two specimens, the present test yielded indexes close to five times higher than the spectrophotometric method. These differences can be attributed to the fact that INH concentrations in diluted urine specimens of fast inactivators are occasionally below the accuracy limit of the acetylisoniazid method, whereas the more sensitive spectrophotometric procedure is capable of estimating them. Whether a rapid inactivator exhibits 13.67 or considerably higher indexes (62.87) is negligible for classification of the patients into fast and slow acetylators. It is rather the low index values (5.15, 6.06, and 6.38) which present the critical concentrations of these methods. We may note from Table 1 (8) . This method is likewise based on the proportion of acetylisoniazid versus the INH concentration in urine specimens. Critical evaluation of this procedure revealed a few drawbacks which have been discussed elsewhere (9) . In addition, the screening test of Russell omits the acid treatment of the urine specimens. As shown in our experiment, liberation of INH from its bindings is essential for proper grouping of the patients. 
